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Abstract. Induction, generation and development of embryogenic somatic phenomena are 
matters that can be modeled by monitoring the interplay between exogenous phytohormones and 
explants. As a result, this work presents experimental studies that illustrate the influence that 
exogenous cytokinins (BAP and TDZ), and auxins (NAA or IBA) have, added in the composition of 
the artificial nutritive medium, for modeling the in vitro propagation through direct somatic 
embryogenesis in two cultivars of basil (Ocimum basilicum L. var. Marseille and Ocimum basilicum 
L. var. Red Rubin), starting from different types of explants (leaf, cotyledon, epicotyl, hipocotyl and 
radicle). 
The best embryogenic response was recorded for experimental variant consisting in TDZ 
cytokinin and IBA auxin in quantities of 1 mg/l respectively 0,5 mg/l, and cotyledon type explant. 
 




Basil (Ocimum basilicum L.), is one aromatic plants (Mentha spicata L., Rosmarinus 
officinalis L., Origanum vulgare L., Lavandula spica L., etc.), belonging to Lamiaceae family 
(Makri O. and K. Spiridon, 2008), coming generally from subtropical climate zones. The 
influence of climate on the evolution of biological structures is an archetype that among other 
factors contributed to the development of the pathways to ensure homeostasis of the plant. 
Following the diversification of these metabolic pathways, the man received the 
biosynthesised active principles of plants. 
Biosynthesised active ingredients (linalool,methyl chavicol, methyl cinnamate, methyl 
eugenol, eugenol, oleanolic acid, camphor, thymol, α-pinene, β-sitosterol,  etc.), of basil 
(Ocimum basilicum L.), have made it a source of raw material to obtain preparations that may 
be kidney and intestinal anti-inflammatory, anti-anorexia, pacemaker, inhibit HIV-1, anti-
microbial, anti-fungal, insecticide, anti-oxidant, chemo-modulators, flavoring, etc. (Gutierrez 
J. et al., 2008;  Jungmin L. and C. F. Scagel , 2009; Koutsos T. V. et al., 2009;  Makri O. and 
K. Spiridon, 2008; Pârvu C., 1997; Trevor T. C. et al., 2006). 
Efficiency of the preparations based on active biosynthesized basil (Ocimum basilicum 
L.), generated a demand for the crop. But, in the same time, the number of basil (Ocimum 
basilicum L.) seeds, from which such plants can be obtained has followed a downward trend, 
driven both by the limits of conventional methods for obtaining them and by the new uses of 
them (for example, for making drinks based on such seed). Moreover, both lack of natural 
resource and the dependence on climatic factors, recommends identifying and taking 
advantage of modern solutions for increasing the number of basil (Ocimum basilicum L.), 
plants. 
One modern solution offered by current biotechnology is the in vitro propagation by 
organogenesis and embryogenesis (Begum F. et al., 2002; Makri O. and K. Spiridon, 2008). 
 333 
Cataloged literature presents a number of scientific papers for in vitro propagation by indirect 
organogenesis (Lee K.-J. and Y. Bu-Young, 2003; Phippen W. B. and J. E. Simon, 2000), 
direct organogenesis (Begum F. et al., 2002;  Daniel A. et al., 2010;  Sahoo Y. et al., 1997;  
Siddique I. and M. Anis, 2007, 2008) and indirect somatic embryogenesis (Gopi C. and P. 
Ponmurugan P., 2006). 
In this context, direct somatic embryogenic process modeling can be a yielding way of 
in vitro propagation of basil (Ocimum basilicum L.). 
As a result, this work presents experimental research aimed at illustrating the 
influence of exogenous cytokinins (BAP or TDZ), and auxins (NAA or IBA), added in the 
composition of artificial nutritive medium Murashige T. and F. Skoog (1962), for modeling 
the in vitro propagation by direct somatic embryogenesis in two cultivars of basil (Ocimum 
basilicum L. var. Marseille and Ocimum basilicum L. var. Red Rubin), starting from different 
types of explants (leaf, cotyledon, epicotyl, hypocotyl and radicle). 
 
MATERIALS AND METHODS 
 
Plant biological material used to initiate experimental research on the in vitro 
propagation by direct somatic embryogenesis consisted of basil (Ocimum basilicum L.) seeds, 
from Marseille and Red Rubin cultivars, obtained by conventional horticultural methods and 
in dormant phase. Marseille cultivar is characterized by medium-green foliage, while the Red 
Rubin cultivar is characterized by red-ruby foliage. Both cultivars are valued as both food and 
ornamentation.  
Basil (Ocimum basilicum L. var. Marseille and Ocimum basilicum L. var. Red Rubin), 
explants were of type: leaf, cotyledon, epicotyl, hypocotyl and radicle (Dode L. B. et al., 
2003; Lee K.J. and Y. Bu-Young, 2003; Phippen W. B. and J. E. Simon, 2000). 
Method for surface sterilisation of plant biological material. Surface sterilization of 
the basil (Ocimum basilicum L. var. Marseille and Ocimum basilicum L. var. Red Rubin), 
seeds was achieved by a treatment which consisted in their immersion in a solution of alcohol 
(C6H12O6) 70% for 2', rinse with distilled three times sterilised H2O and their re-immersing in 
a solution of sodium hypochlorite 0.05% for 15' (Dode L. B. et al., 2003).  
Removal of traces of toxic substances was made after the end of each sterilisation 
treatment with sterilised distilled H2O, by washing three times, 10' for each wash (Badea E. 
M. and D. Săndulescu, 2001; CachiŃă – Cosma D. et al., 2005), under continuous agitation.  
Artificial nutritive mediums used for experimental research on in vitro propagation by 
direct somatic embryogenesis in basil (Ocimum basilicum L.), were based on nutritive 
medium formula Murashige T. and F. Skoog (1962). 
The artificial nutritive medium used for inoculation of basil seeds and for plants 
obtaining, consisted in basal nutritive medium Murashige T. and F. Skoog (1962), 
supplemented by the addition of agar 0.9 g/l and sucrose 30 g/l (Gopi C. and P. Ponmurugan, 
2006). 
Artificial nutritive mediums tested for in vitro propagation by direct somatic 
embryogenesis in basil (Ocimum basilicum L.), under the influence of exogenous 
phytohormones had as distinctive feature the presence of either BAP or TDZ cytokinins or 
NAA or IBA auxins (Tab. 1) (Badea E. M. and D. Săndulescu, 2001; Begum F. et al., 2002; 
CachiŃă-Cosma D. et al., 2005; Daniel A. et al., 2010; Dode L.B. et al., 2003; Gopi C. and P. 
Ponmurugan, 2006; Lee K.J. and Y. Bu-Young, 2003; Sahoo Y. et al., 1997;  Siddique I. and 
M. Anis, 2007, 2008). The pH values of the nutritive mediums were adjusted to 5.8 before the 
autoclaving (Dode L.B. et al., 2003). 
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                                                                                                                                                                          Tab. 1  
Variants of artificial nutritive mediums tested for experimental research on in vitro propagation  
by direct somatic embryogenesis in basil (Ocimum basilicum L.) 
 
Abbreviations: MS=Murashige T. and F. Skoog (1962); SE=somatic embryogenesis;  
BAP=6-benzylaminopurine; TDZ=1-phenyl-3-(1,2,3 thiadiazol-5-yl)urea;  
NAA=α-naphthaleneacetic acid; IBA= indole-3-butyric acid. 
 
 
Culture conditions used for experimental research on in vitro propagation by direct 
somatic embryogenesis in basil (Ocimum basilicum L.). The inoculated seeds and explants 
were incubated at the temperature of 23oC±2oC during the lighting period and 20oC±2oC 
during the darkness period, with a photoperiod of 16 h light and a luminous intensity of 1700 
luxes. The subcultivations were made periodically at 2-4 weeks intervals (Takaiama S., 
1990). 
Each experimental variant consisted in 3 repetitions and the experiments were 
repeated 2 times. The measurements were made for each individual inoculate. There 
were determined the average value and the standard deviation for parameter analysed, at 
variants as compared to the control found in the same conditions. The statistical 
processing of the results was made and construed by means of the Student (t) test. 
 
RESULTS AND DISCUSSION 
 
This work presents the experimental results which have been recorded as a result of 
experimental research conducted to investigate the influence of exogenous cytokinins (BAP 
and TDZ), and auxins (NAA or IBA), for modeling the in vitro propagation through direct 
somatic embryogenesis in two cultivars of basil (Ocimum basilicum L. var. Marseille and 
Ocimum basilicum L. var. Red Rubin), from different types of explant (leaf, cotyledon, 
epicotyl, hypocotyl and radicle). 
Direct somatic embryogenesis is an in vitro technique, which allows the production of 
bipolar structures (somatic embryos), without the interposition of the callus phase (as in 
indirect somatic embryogenesis or in that of indirect organogenesis), and without sequence 
unipolar regeneration (as in direct organogenesis).  
Plants obtained by in vitro germination of seeds of basil (Ocimum basilicum L.), 
constituted sources of explant, used for modelling the in vitro propagation through direct 
somatic embryogenesis. Thus, by eliminating the surface sterilisation phase of the explants 
inoculated as starter structures (leaf, cotyledon, epicotyl, hypocotyl and radicle) it was 
reduced the stressing degree of the morphogenetic capacity of the plant biological material 
(known issue in the literature).  
The phenomena of induction and generation of direct somatic embryogenesis from 
cotyledon be type explant had values of 13±3.52 / MS SE1 and 44±0.91/MS SE2 for Ocimum 
basilicum L. var. Marseille. While for Ocimum basilicum L. var. Red Rubin, using the same 
type of explant, the phenomena of induction and generation of embryogenesis resulted in 
values of 10±2.70/MS SE1 and 38±0.78/MS SE2 (Tab. 2).  
Cytokinins (mg/l) Auxins (mg/l) Variants of artificial 
nutritive mediums  BAP TDZ NAA IBA 
MS ES 0 0.0 mg/l 0.0 mg/l 0.0 mg/l 0.0 mg/l 
MS ES 1 1.0 mg/l 0.0 mg/l 0.5 mg/l 0.0 mg/l 
MS ES 2 0.0 mg/l 1.0 mg/l 0.0 mg/l 0.5 mg/l 
MS ES 3 0.5 mg/l 0.0 mg/l 0.2 mg/l 0.0 mg/l 
MS ES 4 0.0 mg/l 0.5 mg/l 0.0 mg/l 0.2 mg/l 
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                                                                                                                                                          Tab. 2 
The frequency of direct somatic embryogenesis induction and proliferation 
 of cotyledon explants taken from basil (Ocimum basilicum L.) 
Abbreviations: MS=Murashige T. and Skoog F. (1962); SE=somatic embryogenesis;  
 -=lack of reactivity; *=insignificant reactivity; **=significant reactivity;  
***=distinctly significant reactivity; ****= very significant reactivity. 
 
 
Basically, from the tested artificial nutritive medium, the one that has decisively 
contributed to the materialization of direct somatic embryogenesis from explants of cotyledon 
type, for Ocimum basilicum L. var. Marseille and for Ocimum basilicum L. var. Red Rubin, 
was characterized by the presence of cytokinin TDZ 1.0 mg/l and auxin AIB 0.5 mg/l. 
By comparison, one can observe the dependence of the evolution of the phenomena of 
initiation and generation of somatic embryos, depending not only on exogenous administered 
phytohormonal supplement but also on the in vitro cultured type of explant. Because at the 
level of the explants of epicotyl, hypocotyl or radicle type there were generated no embryo-
genetic processes, and in case of cotyledon explants there are fluctuations of percentages to 
achieve somatic embryogenesis.  
Induced somatic embryos, generated and developed through direct somatic 
embryogenesis were converted into viable vitroplants (Fig. 1), before being used for the first 
phase of the state of acclimatization (Fig. 2).  
 
 a    b                  c    d 
 
Fig. 1. Morphogenetic cultures of Ocimum basilicum L. var. Marseille vulgaris (a, b)  
and Ocimum basilicum L. var. Red Rubin (c, d) in the conversion stage of somatic embryos in viable vitroplants 
 
 
  a                b 
 
Fig. 2. Viable vitroplants of Ocimum basilicum L. var. Marseille vulgaris (a)  
and of Ocimum basilicum L. var. Red Rubin (b), in the first phase of the state of acclimatization 
Variants of artificial nutritive  
mediums                                                    Signification Cultivars 
MS SE0 MS SE1 MS SE2 MS SE3 MS SE4 
Ocimum basilicum L. var. 
Marseille 
0±0.00 
      
            - 
13±3.52 
        
          ** 
44±0.91 
          
          **** 
0±0.00 
        
            - 
0±0.00 
     
            - 
Ocimum basilicum L. var. 
Red Rubin 
0±0.00 
            
            - 
10±2.70   
          
           * 
38±0.78 
     
           *** 
0±0.00 
        
            - 
0±0.00 
        
            - 
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Going analytically through the experimental results obtained by other authors, it can 
be observed that in many respects they are similar to those reported internationally in the 
initiation and proliferation of biotechnological methods in basil (Ocimum basilicum L.) 
(Begum F. et al., 2002; Daniel A. et al., 2010; Gopi C. and P. Ponmurugan, 2006; Lee K.J. 
and Y. Bu-Young, 2003; Makri O. and K. Spiridon, 2008; Phippen W.B. and J.E. Simon, 
2000; Sahoo Y. et al., 1997;  Siddique I. and M. Anis, 2007, 2008). But obtained 
experimental results complement existing information with new items for this species by 
studying the in vitro reactivity of the two cultivars (Ocimum basilicum L. var. Marseille and 
Ocimum basilicum L. var. Red Rubin), previously unanalyzed, and by recommending a 
combination of exogenous phytohormones (i.e. an auxinic source and a cytokininic source) 
for modelling the in vitro propagation by direct somatic embryogenesis from the level of 
cotyledon type explant.  
                                                                                                                                                                          
CONCLUSIONS 
 
The recorded experimental results, following the completion of research, illustrating 
the influence of exogenous cytokinins (BAP or TDZ), and auxins (NAA or IBA), for 
modelling the in vitro propagation through direct somatic embryogenesis in two cultivars of 
basil (Ocimum basilicum L. var. Marseille and Ocimum basilicum L. var. Red Rubin), starting 
from different types of explants, revealed the following:  
 induction, generation and development reactions of direct somatic embryogenic 
phenomena in basil (Ocimum basilicum L.), can be modeled by involving the right mix 
between exogenous cytokinins and auxins; 
 the explant of basil (Ocimum basilicum L.), which reacted favorably to the 
materialization of somatic embryos were cotyledon type, which classifies this type of explant 
as optimum source in the modeling of in vitro propagation through direct somatic 
embryogenesis for both cultivars under study;  
 best embryogenic answer from the cotyledon type explants was achieved on an 
experimental variant that included cytokinin TDZ 1.0 mg/l and auxin IBA 0.5 mg/l. 
 The conducted experimental research complement with new results the in vitro 
propagation map for basil (Ocimum basilicum L.), and demonstrate that the multiplication by 
direct somatic embryogenesis is possible for the cultivars studied, which have as distinctive 
feature the foliage color, respectively medium-green (Ocimum basilicum L. var. Marseille) or 
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